Digitally Recorded Impulse Voltage Waveform and its Parameters
Shuji Sato Member (Utsunomiya University) Hironori Ichikawa Student Member (Utsunomiya University) Tatsunori Saitou Student Member (Utsunomiya University) Tatsuya Harada Member (NIT) Masahiro Hanai Member (Toshiba Co. Ltd.) Keywords : lightning impulse voltage parameters, digital recorder, curve-fitting, IEC 61083-1 Whereas high resolution digital recorders are used in recording the impulse voltage tests in prominent accreditation laboratories worldwide, a usage of an 8 bit recorder is also allowed by IEC publication. An 8 bit recorder is, due to its nature, known to record a waveform with 0.4% vertical resolution and it has not been appreciated for determining a peak value of lightning impulse in the reference measuring system where the scale factor is often evaluated with 0.1% or less uncertainty. This paper demonstrates simulation in which an 8 bit record with an internal noise is fed into the lightning impulse parameter determination software and the computed parameters were compared with theoretical values. The results show that, if suitable software is used, errors in parameters deduced from an 8 bit record is as small as those derived from a 12 bit record, suggesting an inexpensive 8 bit recorder can replace a 12 bit recorder in impulse voltage measurements. Figure 1 shows measured (line) and simulated internal noise (bars) distributions. The distribution resembles each other and both are governed by the normal distribution. The simulated artificial noise is superposed on an ideal waveform whose parameters are pre-determined. Thus composed waveform (1.2/50 impulse) is shown in Fig. 2 .
The peak values are evaluated from an 8 bit noise-superposed waveform record with different time resolutions by means of the two methods: the moving average and the curve-fitting. Then errors yielded by the two methods were shown in Fig. 3 . It can be recognised from the figure that whilst the peak value errors remain large using the moving average method, one can calculate the peak value with less than 0.1% uncertainty using the curve-fitting technique if sampling interval is 1 ns or less.
The front time, T 1 , is calculated from 8 and 12 bit waveform data using also the two methods. The evaluated T 1 -errors are displayed against different sampling time-interval in Fig. 4 . Again, the evaluated parameters from noise-superposed 8bit data using the curve-fitting technique appear as good as those derived from noise-free 10 and 12 bit data using the conventional technique.
Those results should testify that an 8 bit recorder with its high sampling rate can be used in L.I. parameters determination if the data are processed by software implementing the curve-fitting algorithm. 図 9 12 ビット記録方式での最大波頭長誤差 Fig. 9 . Maximum T1-error with a 12 bit recorder.
